The paper is devoted to the notion and benefits of implementing virtual work in global supply chains. Virtual work must be understood as an intentional activity of a human being, aimed at rendering services (tangible and intangible), by means of ITC tools, performed in a distance from the traditional place of work, in a mobile manner. The empirical research were conducted on the basis of 4 case studies of global leaders of supply chains, which in accordance with M. Fisher's classification, represent two types. The case studies confirmed the positive influence of virtual work both in effective and flexible supply chains. Favourable market and technological conditions and increasing awareness of benefits of virtual work will make it more and more widespread in companies comprising global supply chains. The aim of the study is to demonstrate the cause and effect relationships between virtual work and competitiveness of efficient and flexible supply chain. Methods: The paper is based on the available recent scientific-theoretical research and publication. The authors analyzed 4 enterprises in Poland. The enterprises representing a flexible or an effective supply chain, either using or not a virtual work. The study carried out the authors had the form of individual interviews. The authors used case studies to show that virtual work brings notable benefits in an effective and flexible supply chain. Results: Based on these case studies, the authors demonstrated reasons to implement virtual work in selected enterprises. The reasons to implement virtual work are determinants of possible achieve economies in effective and flexible supply chain Conclusions: The examined case studies show that virtual work brings different benefits. In the effective supply chain, virtual workers enable to increase effectiveness and financial results for example. In the flexible supply chain the virtual work can be a way to maintain and build long-term relations with suppliers and customers.
INTRODUCTION
Global economic crisis significantly increases the pressure on reduction of cost and risk connected with the functioning of global supply chains. Among many ways to reduce the cost and the uncertainty of demand for the products of supply chain the essential one is the increase of information transparency due to modern ICT solutions. The popularisation of SCM class business apps not only contributes to the increase of the scope of logistic and production outsourcing, but it also creates possibilities of better usage of own resources and the control over them by implementing modern forms of work outside the companies' offices. Virtual work is such a form of work, which must be understood as an intentional human activity leading to rendering services (tangible and intangible), with the use of ICT tools, performed in a distance from the traditional place of work, in a mobile manner. Virtual work spaces is not only sharing knowledge important, having virtual shared workstations that allow real-time communication and exchange of documents is equally important [Marquez 2006 ]. The most competitive companies will be those that do the best job of getting their people to work together and solve problems [Hegar 2012 ].
Separating virtual work from telecommuting, seems to be legitimate, because of a few features differentiating these innovative forms of work. Both one and the other form are not traditional ways of performing work, based on direct relations of superior-subordinate type. Especially that in practice, telecommuting is associated with work in call centres, telemarketing or customers' service. Fig. 1 shows similarities and differences between telecommuting and virtual work. The characteristics of virtual work are: − work out of the office (in the office of a customer, supplier, competitor or a branch of the company) − high mobility of the workers − high flexibility (change of places, change of plans, and the order of their realisation) − the usage of remote devices (a mobile phone, a portable computer, a tablet, etc.) − the need of internet access and company's data, − the lack of imposed working hours, − constant actualization of obtained information.
The performance of work outside the company's office becomes more and more popular; in particular it is visible in countries, which are the leaders of e-business solutions [Waśniowski 2013] . Virtual work is a taskbased system of work. The realisation of particular tasks is essential to asses and review the progress of employee's work performed for the employer. Operational goals and tasks require work, and the source of success can be the form of their performance and precious information from mobile workers [Michalski 2011] . A virtual worker, spends most of his time out of the office, hence they have the most profound knowledge of suppliers and competitors. Wyrwich-Płotka S., Witkowski J., 2016 , Virtualization of work in global supply chains. LogForum 12 (4), 301-312. DOI: 10.17270/J.LOG.2016 
VIRTUAL WORK STATION IN SUPPLY CHAINS
In the knowledge-based economy, enterprises try to obtain market information as it brings notable benefits. One of a virtual employee's tasks is to obtain, to process and to transfer information on customers, competitors, service providers and other cooperators. In particular it is possible to indicate a certain connection between the obligations of a virtual employee and the location of so called information border point in a supply chain, to which directly get through the information on actual sale and on the behaviour of final customers [Witkowski 2010 ]. Thanks to virtual workers it is possible to gradually move the information border point from the customers towards suppliers, which results in a significant improvement in the operation and the development of the whole supply chain. Additionally, virtual work increases the effectiveness of synchronization in supply and demand streams in a supply chain, by physically moving the border point down the supply chain, creating favourable conditions to change the principle of flow of product streams from push system (the flow pursuant to plans and forecast), into pull system (the flow pursuant to current information on actual demand). Figure 2 presents the connection between information and physical border point, and the usage of virtual work in the supply chain. The key task of a virtual employee is to transfer information on demand as far as possible down the chain. Thus, if all the participants of a supply chain will be systematically informed on the actual demand and its fluctuations, they will be able to react to such information. A virtual worker, who is closer to the customers can better understand and forecast their behaviour, at the same time having a possibility to analyse the transaction data.
The implementation of virtual work requires a deep analysis of its implementation and the character of work. It comes down to indicating the possibilities of replacing Products supplied on the market by the actual demand (pull) Delivering products on the market by the sales plans (push)
SUPPLY

PRODUCTION DISTIBUTION CUSTOMER
Information border point VIRTUAL EMPLOYEE -delivering informations regards to the actual demand, correcting sales plans according to the "pull" base
Wyrwich-Płotka S., Witkowski J., 2016 , Virtualization of work in global supply chains. LogForum 12 (4), 301-312. DOI: 10.17270/J.LOG.2016 Virtual work refers to performing tasks out of the company's offices, in the field, at the customers' or co-operators' places. It requires using mobile devices to maintain constant contact and access to company's data. In the case of such form of work, employees are goal-and task-oriented, and the time and place of doing the job are less important. Thus, such form of work is not meant for everybody, and requires predispositions and very often the ability to join personal and professional life. Social and psychological basis to do work in such a form is extremely important as it influences the effectiveness of its implementation at certain positions. In order to present the areas of supply chain, where virtual work might be implemented, only possibilities and limitations connected with the transfer of some elements of employee's obligations to virtual space will be taken into account. It must be realised that many processes and activities in a supply chain require physical presence of workers. In table 1 possibilities of virtual work usage in different stages of supply chain flow are presented. Dealing with complaints and after-sales service Service at the customer's place or out of the office
RETURNS
Returns specialist
Seeking possibilities of re-use of waste, waste and returns management Acquiring information on waste recipients, cooperation with waste recipients Improvements in a supply chain result among others from an effective and quick information flow and a real-time access to information. It can be obtained by way of integration of IT systems of supply chain participants, which has certain limitations due to the lack of trust between partners, risk and high cost of transactions. A second way of passing current information on market situation is the workers who penetrate the market while doing their job out of the office.
Considering the increasing importance
Wyrwich-Płotka S., Witkowski J., 2016 , Virtualization of work in global supply chains. LogForum 12 (4), 301-312. DOI: 10.17270/J.LOG.2016 of interpersonal relations and the necessity "to be close" to the customer and co-operator, the access to such information can be much easier and more effective because of virtual employees. Exemplary processes which can be improved with the use of virtual work are (see Table 2 ): 1. processes connected with customer service, 2. supply and demand planning and forecasting, 3. transport processes. Information on terms and conditions of a transaction before its conclusion. Shortened lead time and increase in flexibility and reliability of deliveries during and after transaction.
Demand planning
Quicker and more effective reaction to changes in demand, analysis of changes and its determinant factors.
Sales forecasting Greater accessibility to first-hand information, reacting to customers' needs and competitors' policy. Better preparation to promotion activities.
Transport
Planning, organizing and monitoring of transport. The choice of carrier and optimisation of routes and times of transit. Acquiring information straight from the horse's mouth Acquiring information directly from customers and co-operators.
Development of global networks
The necessity of constant relocation of employees on international supply and demand markets Development of information technology Possibility of performing work without being physically present at work
Fluctuations in the intensity of work Possibility of adjusting intensity of performed tasks to the needs of an employee and an employer Virtual work can be applied wherever there is a necessity to obtain information, contact with customers and suppliers, and the physical presence of an employee is not required at the company's office. Virtual workers can comprise a factor bonding together the management of customer relations with the management of supplier relations. A high level of mobility of virtual employees, a constant access and acquiring information from both ends indicate that virtual work in present market conditions might be an effective and future form of improving the supply chain operation. A few reasons for choosing virtual work in a supply chain are presented in table 3.
As a consequence of changes happening in economy, such as the development of information society as well as dynamization of new branches and businesses in economy, concentrated on the flow of information, the number of professions possible to perform in different forms of telecommuting (such as virtual work) and independently of location will increase [Harnik 2008 ]. The new form of rendering work, whose main objective is the increase of effectiveness and efficiency of supply chain operation, originates from new market needs and a new role of an employee. Both factors are strictly connected together. The development of the concept of supply chain management created new personal needs, posing new challenges to managers. The necessity to meet the customers' needs and to face competition redefined a number of issues in the current operation of a supply chain. Nowadays the management of an enterprise and a supply chain is characterised by flexibility, so the employees of different management levels need to adopt the same approach. Table 4 presents tasks and the way Wyrwich-Płotka S., Witkowski J., 2016 , Virtualization of work in global supply chains. LogForum 12 (4), 301-312. DOI: 10.17270/J.LOG.2016 of its realisation at selected virtual positions in a supply chain. 
Supply chain manager
Analyses existing procedures and examines possibilities of making the processes in a supply chain more efficient, analyses the flow of capital in order to meet the requirement of final customers
Coordinates the processes realised in a supply chain, obtains the knowledge directly from the market and in accordance with the needs directs the improvements of realised processes
It must be realised, that the described tasks realised in a supply chain by virtual managers, mainly rely on the flow of information. Care and diligence, while using modern IT tools, decides on the effectiveness of their work. This is about using and on line access to company's business apps such as CRM, MRP, ERP, SCM and other functional modules connected with monitoring and informing superiors systematically on the extend of achievement of goals. They realize that although this in not their strength, developing the true supply chain manager in not something that can simply be outsourced only to human resources [Fawcett, Ellram, Ogdan 2007] , because people are the most valuable asset.
BENEFITS AND THREATS OF VIRTUAL WORK IN A SUPPLY CHAIN
Virtual work, which is based on information, constitutes one of the ways of obtaining goals of a supply chain. Each participant of a supply chain expects the biggest possible benefits, which require greater trust, exchange of information and partnership [Nalebuff, Driffield et al., Ciesielski 2013] . The question is how can one achieve it while using human resources, skills and competences of employees and build permanent relations, to find and keep customers? Which benefits of virtual work implementation can be obtained by particular links of a supply chain? Due to the shorter life cycles of products, the pressure of dynamic adjust and adapt the supply chain is increasing [Gattorna 2010 ].
Thanks to virtual employees the exchange of information between particular links of a supply chain becomes quicker and more effective and comprises a significant element of improvement of its operation [ Report HBR 2006] . Information has a big influence on each aspect of a supply chain and affects its control, whereas appropriate information may improve its operation and reacting [Chopra, Meindl 2010] . The premise to implement virtual work is acquiring and processing information, flexibility and swiftness of operation, performing work there, where it is needed at that moment. Thus, it can be stated that the usage of virtual work in a supply chain brings a lot of benefits (see Table 5 ). 
Benefits of implementing virtual work in a supply chain
Better usage of employees' potential and optimal adjustment of staff to the needs Lowering the cost of administration, benefits, recruitment, trainings, etc.
Better control of effectiveness of workers, assessment of results Possibility of hiring for seasonal jobs or specialised projects, tasks Possibility of work in a few places at the same time (there are no spatial and timing limitations) Joint inter-organisational planning of sale and operation Possibility to design, conduct research for several links simultaneously Elimination of wasting time, travel expenses, which contributes to environment protection Higher productivity, does not interfere with the work of the whole department or the whole organisation Lower cost of properties, office spaces and energy bills Table 6 . Selected benefit of implementation of virtual work for an employer and an employee Tabela 6. Wybrane korzyści wdrożenia wirtualnej pracy dla pracodawcy i pracownika
SELECTED BENEFIT OF IMPLEMENTATION OF VIRTUAL WORK Employee Employer
-an increase in efficiency of work ( result-mindedness, goal achievement) -possibility of hiring disabled people and employees on a child care leave -lowering the cost of commuting -more effective time management (savings) -an increased possibility of employing people from small communities -adjusting work to one's own biological pace of life -reducing cost of company's operation (office space, the number of paper documents) -increase in efficiency of work (nobody is late, nor stuck in a traffic jam on the way to work, reducing the periods of incapacity to work due to illnesses) -greater possibilities of acquiring workers with high qualifications -employees may demonstrate a greater willingness and readiness for work ( they do not waste time and strength while commuting) -possibility to adjust the number of employees to actual needs (infrastructure savings ) -possibility to employ people from small communities, where the average salary is lower
There are many benefits resulting implementation of virtual work, and the reduction of time and cost in a single enterprise, finally translates into the benefits of the whole supply chain. The set of benefit resulting from the implementation of virtual work can be divided into ones connected with an employee and ones connected with an employer. It is worth noticing, that chosen benefits, and even most of them, are strictly connected with the concept of management though goals, where the result is a significant motivation factor, not time and method or tool necessary to achieve them. Table 6 contains a set of such benefits.
The implementation of such form of work is not free from flaws, which include for example lack of control and personal contact with an employee, or also the necessity to create a new type of job contracts and compliance with occupational safety and health regulations. However, it seems that there are more such benefits. It is also important to realise, that virtual work is not the only solution in every circumstances. It depends on the type of business, performed activities and personal characteristics of workers who do such job. In enterprises and supply chains in order to obtain benefits aiming at the increase of competitiveness one needs to consider present and future condition of the environment and own abilities to take advantage of the chances created by the circumstances and counteract threats.
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VIRTUAL WORK IN FLEXIBLE AND EFFECTIVE SUPPLY CHAINS -THE RESULTS OF EMPIRICAL RESEARCH
To perform empirical research 4 enterprises were chosen representing a flexible or an effective supply chain, either using or not a virtual work stations, which is illustrated in Figure 3 .
The representatives of supply chains were chosen to the research since the whole supply chain is not an organisation with an established legal structure which could employ workers. The implementation of virtual work in selected links of a supply chain in cooperation with other enterprises operating together is less risky and economically justified. Such dependence is similar to joint integrated IT systems within a supply chain, which with regard to the whole supply chain also does not exist. Fig. 3 . A matrix of choice of supply chain to quality test with the use of case studies method Rys. 3. Macierz wyboru łańcucha dostaw do testowania metodą studiowania przypadków An attempt at considering the role of a human being in modern organisations, and in particular the adjustment to actual market conditions, the way of performing work, results from the need to realise the importance of the role of a human being plays in economics, with his knowledge, skills and competences. It seems reasonable then, to pose a question: firstly, how a human being along with all his attributes, which he uses at work, affects the competitiveness of enterprises and supply chains, in which he participates? And secondly, if virtual work becomes some compromise between the needs of an employer and an employee, which contributes to their economic success? More and more often, both relevant literature and practitioners stress that traditional methods of competition based on factors such as profitability and quality of product are giving way to new ones, which result from human attitudes, skills and competences of employees.
Within conducted case studies it was proved, that selected enterprises as leaders of global supply chains either successfully make use of virtual work or are interested in implementing such form of work soon. One also has to note, that depending on the orientation of a supply chain, slightly different areas were indicated, which could be improved and increase competitiveness of a supply chain. Wyrwich-Płotka S., Witkowski J., 2016 , Virtualization of work in global supply chains. LogForum 12 (4), 301-312. DOI: 10.17270/J.LOG.2016 309 Table 7 . An overview of key areas with regard to increase of competitiveness through implementation of virtual work, indicated by the representatives of studied supply chains Tabela 7. Przegląd najważniejszych obszarach zwiększenia konkurencyjności poprzez wdrożenie wirtualnej pracy, wskazane przez przedstawicieli badanych łańcuchów dostaw In the case of an effective supply chain, which uses virtual work, it can be stated that orientation on realisation of a triad of objectives: a supply chain, a customer and an employee, has become a permanent element to the culture of its management and supports the integration of enterprises cooperating within such a chain. In the first stage of implementation of virtual work, in an enterprise and in a supply chain, the flow of information is facilitated, long-term relations with customers are built and in consequence, due to saving resulting from better planning of demand, reducing the amount of stock and improvement of timeliness of deliveries, the economic results of the whole company as well as other cooperating links improve. Due to dynamic changes in the surroundings, high efficiency does not guarantee success, which makes the examined manufacturer of sanitary fittings improve flexibility.
However, in the case of the examined manufacturer of windows, which is a representative of a flexible supply chain, virtual work is a way to maintain and build long-term relations with suppliers and customers, which translates into many benefits, also economic ones. An integrated IT system of the whole supply chain, which the company is a leader of, is still a vision of the future. In the case of a window manufacturer, virtual workers are integrators of the manufacturing plant, suppliers and customers. It helps to facilitate the information flows, to build longterm relations with suppliers and customers, which are oriented on a constant improvement of customer service, both with regard to timeliness of deliveries, flexibility or cost connected with maintaining stock. Sharing information with suppliers and customers brings a number of benefits, but in the case of tested company does not create any problems in the flow of information, which could endanger its market position. Thanks to virtual workers, information on actual demand reaches the supplier. Then, the supply chain links are able to react appropriately to these changes. It reduces the creation of excessive stock in the early stages of a supply chain, which is a reaction on information about insignificant changes in demand.
CONCLUSIONS
The examined case studies clearly show that virtual work brings notable benefits, both to the employers and to their employees. In the case of supply chains oriented on the reduction of costs, virtual workers enable not only to increase effectiveness and financial results, but also facilitate the increase of flexibility of its operation. However, for flexible supply chains virtual work comprises a way to improve the swiftness of reaction to customers' expectations without paying additional cost for storing and transport. The awareness of these benefits will make virtual positions more popular, even in the case of global supply chains, which have used only traditional forms of employment and performing work to date. 312. DOI: 10.17270/J.LOG.2016.4.9 URL: http://www.logforum.net/vol12/issue4/no9 310 The aim of the case studies is to demonstrate the cause and effect relationships between virtual work and competitiveness efficient and flexible supply chain.
The aim of the study was to demonstrate the cause and effect relationships between virtual work and competitiveness of efficient and flexible supply chain. The research in the form of case studies confirmed positive relationship between the use of virtual work and the competitiveness of the supply chain. Authors have plans to continue research in a different research group and with the use of quantitive methods and testing in selected industries.
